Abstract-In this paper, numerical analysis of curved surface perforated periodically with aperture finite curved FSS is present. For validation the results of finite flat FSS of patch elements are given with good agreement with the published data. The finite aperture-type FSS with different curvatures is analyzed by using MoM and FMM. The details of the field along the aperture are given. It has shown that the curvature leads to resonant frequency shift compared with the response of infinite plane FSS with apertures.
Frequency Selective Surfaces (FSSs) with periodically metallic patch elements or aperture elements have been widely and extensively studied in the past decades. For infinite FSS, there are many numerical methods of plane FSS such as modal matching technique [1, 2] , spectral-iteration [3] , method of lines [4] and so on. In recent years, a few works have been done in the analysis of finite FSS. For example, the spectral-Galerkin method [5] was used to compute the current and far field of finite FSS illuminated by plane-wave. By using hybrid volume-surface integral method, the scattering of finite curved FSS was found [6] . Ray tracing method [7] is introduced to calculate the transmission efficiency of curved FSS radome.
Although a lot of paper have covered the analysis of infinite FSS and a few have been devoted to the finite FSS, the paper regarding with the curved effects on the band-pass FSS radome has not yet been published. The difficulty lay mainly in the structure consisting of not only the conducting plate but also dielectric substrate. In this paper, the numerical analysis is present. The MoM and FMM (Fast Multipole Method) are used to attack this problem. The surface current is found. The electric field along the aperture is given. Based on the simulation results, the resonant frequency shift is observed. Since in practical projects, band-pass radome with FSS is generally curved, the study of curved and finite FSS with apertures is very useful in the radome design. 
PLANE FSS WITH PATCH ELEMENTS
For validation, referring to paper [5] , the electric field of finite plane FSS of patch elements are computed. Consider 5 by 3 patches FSS, placed in XOY plane (shown in Figure 1 ), width of patch is 6 mm, length is 14 mm, and both spacing along X and Y direction is 16 mm. The excitation is assumed as a plane wave transferred in the direction of θ = 45 • , ϕ = 1 • . The polarization of the plane wave is TM mode. The amplitude is 1 V/m. The calculated far field is illustrated in Figure 3 and the agreement with data [5] is quite well. 
INFINITE PLANE FSS WITH APERTURES
By using modal matching technique and MoM, an infinite plane FSS with apertures covered by a dielectric substrate and a superstratum is computed. It is assumed that the width of aperture is 1 mm and length is 9 mm. Both spacing in the x and y direction is 11 mm. The parameters of dielectric layer are ε r1 = ε r2 = 4.0, t 1 = t 2 =1 mm. As discussed in [2] , the entire domain basis function is chosen as follows:
where
Transmitted TE-mode coefficients of the infinite plane FSS are shown in Figure 4 . It is obvious that the resonant frequency is about 8.6 GHz.
SINGLE-CURVED FSS WITH APERTURES
Consider a finite single-curved FSS (shown in Figure 2 ) with 3 by 3 apertures, and with both a dielectric substrate and a superstratum where the parameters are ε r1 = ε r2 = 4.0, t 1 = t 2 = 1 mm. The conducting surface is part of the cylinder rotated along the Y . the radius of the cylinder is R. the aperture is perforated along the arc of the cylinder. The spacing of the apertures in the Y and arc direction is uniform taken to be 11 mm. The width of aperture is 1 mm and length is 9 mm. The excitation is assumed as a plane wave transferred in the direction of θ = 1 • , ϕ = 90 • . The polarization of the plane wave is TM mode. The amplitude is 1 V/m. The frequency is taken as 7 GHz, 7.4 GHz, 7.74 GHz, 8.6 GHz, 9.4 GHz, it is found that the Maxim Electric Field in the center aperture varies significantly as the frequency changes shown as Table 1 . The peak amplitude of the field at the center aperture is occurred at 7.74 GHz.
The distributions of the field in the resonant frequnency are shown as Figure 
